Biological performance of a novel synthetic furanone-based antimicrobial.
Infection of medical devices causes significant morbidity and mortality and considerable research effort has been directed at solving this problem. The aim of this study was to assess the biological performance of a novel furanone compound that has potential as an anti-infective coating for medical devices. This study examined in vitro leukocyte response following exposure to the antibacterial 3-(1'-bromohexyl)-5-dibromomethylene-2(5H)-furanone and assessed the tissue response following subcutaneous implantation of the furanone compound covalently bound to polystyrene (PS). Peripheral human blood was exposed to furanones in solution for 1h and flow cytometry used to analyse viability and changes in expression of surface receptors CD11b/CD18 and CD44. Flow cytometry results from propidium iodide stained cell suspensions suggested that the leukocytes were viable after exposure to furanones in whole blood. No significant difference was found in the expression of CD11b/CD18 and CD44 between the furanone exposed samples and the negative control for neutrophils suggesting that the furanones themselves do not activate these leukocytes. The positive control lipopolysaccharide significantly up-regulated CD11b/CD18 and slightly down-regulated CD44 on both PMNs and monocytes. In vivo studies of the tissue response to furanone covalently bound to PS showed that there was no significant difference in cellularity of capsules surrounding the disk and no significant increase in myeloperoxidase expression. These results demonstrate negligible acute inflammatory response to synthetic brominated antibacterial furanones. Future studies will focus on chronic responses and examination of in vivo efficacy.